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W BIM Jl jaU 



Building information modeling J> ovn 1 BIM J' 

^Ijj^I j j ^ • ""^ j (JjLLall j x«al1 SjjI lall ; (_j^aLk Building 
J£ja jl a . aa ^ Jji-a t_>ujl j c-Lijll Ajlac ,_a jjij diLajLt-a Information 

jUl ^ Jjiaj j jri j-aj Modeling 

_ _j| jil! jLkjl AjLaC- ^C-Jll ( _ s JLiaH ^ jjAJ (J^m-J jajfliai 1 i i n*s 

^LuijYIj (jAliLa]! (jiLuAi^all j (jj^LaLall j (jjJjLa*-a]l ^'3 ""'^ CMJ^ (lW ^LajLt-aJI (Jlalil (j^i ^jJI 1 ii£ "J 

llLa jl*-a ^^L j jM mail JISj IjlA S(JiJUll / lillLall (j-a j (jiaLJI cs^J^ J L5 ' Jj^»ll tylj tyi] Lajtc-Luilj 



Integrated Project iS^ jl^sVI ^1 w^mU (J"-' 33 ' Sjj^. £-a JLall jSjj Laj -laLijj «.Lnil -Li^jj^ac. ^Iijjj BIMJ' 

Delivery (IPD) and Virtual Design and Construction (VDC 



^yac j A Uj^ ^gj ^jl l_ijlc. (jj^J Jt-aljjjJI j <JlsLajLt-a 4j (jj-^J J' <-J^ , i^-lLajia-a Lj-J (jj^J » ji f??? i (_sA La 1 i i Li's 

j ijLiJI (jjj jjij V 4_Luaj jA ( layer jsi^^ cs-^ o* 3 ^ ^ (_w j ** ^ a ^ j^j •ilSlI Jj-a j_jjjjJ ; 
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A iS aj La£ j. aa SI 4 i£ aJ j 4 ■ ajl ■ — -~- l_Sj*j — '"" (el -ll-laJ Aic. j (j-a iajl jaJI l_SjxJ jgj ^xj ??? ^JJ jA (Ji 

■ all j jAluI j^ill (jjj (_pajLxjll JiLa alia all al Iatll (jjj (_pajljijll I »1 uu£l j -LailjJ 

AjjUijl j AjjLm^a ^>j^alja£ (_>"jl J (Jj£ (jSl JilSlI jl (J"*^ ^jjAill IjlA eLiJ (j^-oJ 

pUj Ja jj^ (jli itSlli ^ j .QjjsJ j van Nederveen ls* lAj^' » >^ ^ Ji^ .1970s B1M? j 

jl jjxj ^paJjVl liLujJ jjjl l_itj£ j-L-a ^jla. I m>* - laluii J ("BIM" J 1 ■ ala I (illi <j Laj) f.\jjll djLa jlx-a A^JLajj JjJ j-all 

." cllill CAjt jLua ^U.iaj" 

Virtual Building o*si2J GRAPHISOFT "*S>5 
/'Integrated Project Models jUa^a ( 'i«iVim l >Wu ^^JSia 
" Building Information Modeling " g^ , ,^ I j^j^ki^l Autodesk or Vectorworks 
. 1987 flc ^ j ^GRAPHISOFT *£>S1 i££ J ^ jaUill »UJI r JUJ ^ BIM^ Jji o^j 
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4jLwJI SLtaJI (jJJ j AjKII ,j LialaJ La (jjj Sj^all .Lai] • 

. BIM Jl Jl^l (> J J^U • 

_ i_jLj£JI ^3 » ilLjl £_>! j^ll (j-a AJ-*]I CLuuJaj La^BIM 



yyy bim Jj <> 

BIM J t> IjU 



BIM J Jj^ jjjj 
a£^I BIM J ^li 
BIM &SAFTY 
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Bim and Supply chain# 



BIM Jl t> <> 



BIM. J' Aiuila J j^. tiiLa jla-all \ u* « Ijja ^-^=>il (jl ' BIM J' c>* * ^ 1 ^ 

BIM. Jl (> oj^a I^jJ oj^J o' l r- L H » JjVI 



32 ^Integrated Facilities Engineering (CIFE) J Stanford University Centre ^ j J 

ljUjI -GalLJI ftU^VI i> % 40 Up to 40% elimination of unbudgeted change. • 

%97 J cjL^i j t >JSsl l cjUL^. ^ ^SjII Cost estimation accuracy within 97%. • 

? j3UI tiiajll (> %80 I jja j Up to 80% reduction in time taken to generate a cost estimate. • 

AiSSjll %10 jjsjj A savings of up to 10% of the contract value. • 

^ jjAall da j %7 JJiiUp to 7% reduction in project time. • 



a Mill ^JJ-al (^BIM (j-a AjLalb 



1 http://www.qbiss.eu/high-aesthetic-total-wall-solution/17179/what-is-bim/ 
http://ascpro.ascweb.org/chair/paper/CPGT182002008.pdf 
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Aiijjll (Xa1\ (_>ilJ j -j-" qjII eljiil (J£l uLall (Ja. (2 




S: S 
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S tii!>bjaj (jjj as build £ j5 o^j ^ shop drawing 5^ jjJ s-> j^' c c?* design ^ ' ^ l ^ jl 

^j^iall sL>lil A*J ^ SIaj all AjLac. AcLmJ 



.1 

.2 
.3 
.4 
.5 
.6 
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dsLa_ai*-a]l UjJ bim ^ j"'^ T - " 1 ' 1 *J ^^-aj ^ • eaJ dliJj^al dslS^jjill (j^i JJJ^ll 

BIM ajjj lJj*»1I 



.10 

.11 

.12 
.13 
.14 



SjljJ llA-llaC. jaCJ lilli ,_S LaJ t ( _ s i±all oLl^. (Jl jia -liaJj tp jji'iall -j a ■ qjIIj LuJaaJllI aIslj^i JjjLaJJ BIM -I "I 



? JjJaiall jjjj La 
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- LS 1 " J {4$ IS^ CS 1 " 

^^LiaII eLjjjl ^j^jolaII oLi^ J-a£j j ^j^>*i-aJI Jjl £-a 

jjjLaJ! SUa. S jjj Jl jiaBIM J 1 

SjljJ CllLlLaC. j»c. J lillj ^ LaJt ( _ 5 ila]l SLf^ °»JJ J J' J^ 3 JiaJjt ^ gjllj UjU^'ti jjLajj BIM~^ ^aJLull 



??? jl£]l c-jjc La j 

BIM. J' ? Ijj^jj' j 'jj^ i_j jjc ■ Lju^I Lajic. j i_j jjc j LI ^jdl (J£l 



Hand Drawing 




3D CAD 



2D CAD 



BEM 
3D/4D/5D..XD 



evolution 



W revit J > BIMJI J* 
BIM Jl t3*»2 s jj liSUA j BIM J' ti^u jj revitJI V 
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jJI i^yi (jJC- jj lilliA 

,j i_jLj ^/Ha ■ " '- ■ '— j Ijl 5 Q^ a _j' IT J ' " ' Ajjiacl |j| j J^aC I^A j ^L^j IjlA J JajLaJift (jl ^LiJ 4j£j Jt-al^ 

' <J1" a LS^ S-'W^ * ' **~J -i^V , Q^J^j ' "3 

(_a jlla^i j_jAi£La <_sj^' j j^jjVI (J-" 1 - ^ " • "T - " j lJ-^ ^^'-^-j*^ tJ^ 1J- 11 '-*-' '"'"'..^ ^ 

( -5 ^ O' 1 '^'* j render jV^' 



J^jJ V 4jl ^ la«J j jaJJ (jj^J - j all J^-j^W <_?W , LloI jll <U»a.j ^2 Jj£ (J- 4 *-? f J*J J ^_aj-*aj-»il ^cJj (jl 2 U 1- iU 0 | 

JSJ-latJI j a jjjl ? 1 1 ii j l£j^al j !/Ha LliUaJjJ tllixS La£ -UjAII l_Lm1 u _jjjl*-a j BIM ^ ■ eaj (jl dlLaj£iJI 

BIM Jl o 1 Government Construction Strategy ^Lu j cj 2^ jSaJi 201 1 jJ-* j l^^j* J 










I 




□UTLINt SCOPIOF IttVIOS 
FOBTHl RfiLEGF 
INFOflMATIQN K^NACHrKT 












**> 

Vs 





penthouse jj^I 4aLui«j ^LuoJI Jla ; JiLa «.Uj]I ^BIM lJ' ^ i^'imj iy^ slil£^ jl ^aLmj Ji« C"? ' J > 

, f j^jll jl ; % 50 %30 t> AjJp 511. 



1 la a jL/ili^jj ^al jJI a-ic ^-a Liljia.1 4 lxa>3 tliljlmj IjlA ^au j 
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Midfield Terminal Building j}\ J-i" 

AjJIjt i all 
^^jlijjl jAj gjj ^jj-i-a 

c^j^' Guggenheim 

? igjJa jjl^iai I la-la 



? revittJ s- 1 '-^ t*!UA J& 
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<?<? \ t\ft' ul A ^ revitJt J* 

, $ jUil Qjui j ^1 jll BIMJI Jli^l tk*- 

BIMJI 2 4>" 



GOVERNMENT Of OUBAI 



DUBAI MUNICIPALITY 



R«f: 812/02/02/1/1314482 18/11/2013 
.g-iidjloi ^jiloUJI JIJ,!^! Jlijyi., ajjL^i^lil ."Infill . ■„. jll n . c ^'i 

( Building Information Modeling — BIM ) J1 pii*o-i j,; o'Lij 

j jLj cLlJ! <&U^3 ^u^U j h-aydlU Jla»Vi cDU&JiH > t^j-l^ 1 J^^"-^ tf* J ^£1 j-J 

^ JjL^J jtiiill j i,ta«JI Ua. '')-*=} •jIjWj iiailj j '-.nm oVL?-. 

J1L-jj sSlji 4jLi;IL.Ij (Building Information Modeling - BIM) ^Jj-j 

AatS ^jjL* 1 .*^ ^jji (.Ualjjllj ^jhnll j SJjiJI ^yinirt Jjir-i" mi i fi'i ^ijjiij ^'yj^ ^lljl 

Jljtl j 4iiia-Jl ^; j£jl*^J! j Cj 1 ijl _»>Jl j i^i^Jl j ^Jl ^jLiV^t frjijAJI 

JL^bU (BIM) J 

: Jj) Aii (MEP) JL:l£^jji£IV1j ^jL— il 

^O* (40) l^LiSjl i?^ yJlxJl -I 

.(^jh. ^jS ^ 300 ) V*j»L« ^JS ^1 ^lwI 1 J 2 

v- _>i ^ j& s^oLJl ^jUJl -4 
j4«uJI iljl^ -u^LiL-V! ^iili-JI tjjfii jt ^1=, i 2014/1/1 ^jj'j (> Ul^M ^ilij 




-971 *Q7I 43311 5555 r-tl-^ ft7 - - 

P.O.Box :fV> DUBAI. U A£.Trf.. *9?l 4 2;i J3S$.?U *<ni 4 ^-MAf* 

Our Vitmn Cminc un rxLcilm lB> inn pmwiuci ilwr ciiciim uf iii.'rriMnl Lumlim nl >Lni_iinjhle Imip 



Building+Information+Modeling+-+BIM+No. 1 96 
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Build 





Operate and Maintain 





Demolish 








Design 




Facility 


Handover 




Handover 



De- 
commissioning 



Information Flow 
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BIM Jldj* jtfU-l 



il jJic Ji°BIM Jl Ja j^iaj ^1 g»\ jJI revit J j ° j£a ^jJI ; -0 ^lia jl revit J 1 J^BIM J 1 
<jV revit Jj J^> ^ j ^£3 j j MAGICAD cs 5^1 j^l 



?? (xull flu ^ \±\ JL> 
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: BIMJI &■ I jM 



Pete Zyskowski 



Phillip G. Bernstein 



" Steve Jones " *W- f^'.BIM Is here to stay 



."gua**! ^ iull ^ 90 j W?.jlja3 ^ 10 cPlja. "BIM 

Charles Hardy, 

director of the General Services Administration's 

(GSA) 



Omar Selim 



BIM Manager 
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BIM 



"Building Information Modelling' 

j dsLajLt-all (J£ ( _ 5 -lc (_5jJa_l jLxJ^I LS^^ ^^J" 4 ^ 

j| jiJI jLkjl ^c.jl jj^ajLxjll (j-a Ls ^>- 

UK Construction Project Information 

j j^' ,_>ajL^ki] ^-as j Jjiaj :Committee 

4-ajA j 4iaC '■«■ j ALa 

USA: Associated General Contractors 

- ^alluUjlll JJjlaJ 

j (Jjt uSl i lAja a ull j3 a jl» all\ja.jljjfujt4a 1 ajll ajAlLi 
i clifllc- jj'" aJjj u3 j; I h j aj a i qjl 



BIM PXP 



"BIM Execution Plan" 

BIM 

(JJJ<-a ^jj*i« (^BIM V' 1 "' -"'J ' " 1 J-laj' '^-SJJJ 

i ^j^uiall lift f 1 • eaC. I JjS (j^i ^jC-Laa. j'j^ (J 

<uslj-a 



BIM Manager 



Saa 1 ajlmll Jjiiill [j a ■ '— j j ^jjjjia ^BIM A' 
3 aUjJa ( _ s ic bLaJE.1 r I ■ inc. I (JJjBIM 

jS t (jdl t ajluull Ail jla i Ajjl JjaaII (Jj-a) ^jjJ^aJI 
(j£-aJ j t^jjjjiall JaJj (j^i JJ^I jl BIM JJ-^" t^LiA 

) ^CjLajLall ^j" all t ^jjjoi-all 



IPD Integrated Project Delivery 



tilll all 4 aJflll - la» i j jallill (JjJaSl j ^jjiLall jajj ' tjS 

^ (J al aJ a ^j^joba ^jLoij) 

(jc (JiLa^l frLiJI (jjjaaJi] ^jjAall j jS -jlVi'l ^Jjjoij 
jullj (jjla.j tAjailiYI (jjjoiajj t^jjll£jll j'-''^ jjjjjja 
r 1 ■ ac\ £j aa Jt-aJJ _j jjioall -J^ ■ oil ^ ''^ 11* ,4jjlaj) 
JJJ-a t(_5jLaa-all (jjijj^all tiillLall lillj LaJ (_JJjall 
.^jLxj ^ a (Jj^ uSl (jiaUll (j^i (jjljLLallj ' allj 
AjjlaJill J£U^JI j aialllj < _jjj\_lll (jjj j Ljllaj 
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2 K ,4, 9 r N *.\\ « Sjiilll g til 2 ,o,,U"ll ,rJj,U 
(jlmTij tllll Uj 1)ui all j jlj-ijl l4.JaJij 'IPD »$iLj9 

_<Uc1 L all i"il mjLa.aJI (JjJaSl O^*^ ajj) utajl aJ-liij 


IFC 


"Industry Foundation Class" 
http://buildingsmart-tech.org/ 


PLM 


product lifecycle management 
cs Autodesk PLM 360 <^*P y jl 

Qji AjIc (_J_J^~i3l t_Jg i ii j La-a dujliVI (_5-lc 4jl (Jj "7- II 

(J^joi La£ (jl^-a 

/http : //www. autode skplm3 60 . com 


Interoperability 


1 1 1 .""ill j i" J iji'mllj 4 *lVii " 2 1 ^a\l "sj,"!! 


The Level of Development (LOD) 


The Level ot Development 'Uauju^u^ 

(LOD) 

<i i n"i ASjjj [j (jjjjLajt-a]l (jAjjiAi^-ai] ^^fLjj^^l ^ - all 

(BIM(E202 d£Aij* 
2008 *»A>M s 1 -^! £ 
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LOD 100 Conceptual modelling ^ p 
LOD 200 General modelling ^ jri 
LOD 300 Accurate modelling & shop 

drawings 4 l-ilijjll CjUaJaa*all 

LOD 400 Fabrication & Assembly (_y>^ 
LOD 500 Maintenance & Operations 




( LOD 100 ) 
( LOD 200 ) 
( LOD 300 ) 








( LOD 400 ) 




> 1 * « jtil, 5 J 51 S \-v « i*, i 




(LOD 500 ) 

5htj< ilUli SUjJI .'ia a BIM 
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BIM Protocol (E202) sample paper 
Moving forward with LOD 








LOD = Level of development 
Revit LOD for interiors 






□ Final Design Model 








3D 


jl*j^n diL« jLlaILj ^ Sc. jUj^I <_jJ^j - ' " 






4D 


J j^JI)SCHEDULE t>jSW ^ 

■* " 1" i*j iiin-v )j l->if INS i i» ^1 ^1 nujkj 1 1 mil ijihm 






3D Model Time Resources 








5D 

5D = ^If^ %JH + _ 

ID Model Time & Rnourcai Cart 


S SKllI i 2iaJ i V. . . , A \\ 






6D 


Sustainability (LEED) 






7D 


- Facilities and Asset d**^4 j * J-^ 

management 






8D 


Prevention Through Design (PTDJ 






£jjAa1! Li£ p LSI Aa11»J3D,4D,5D,6D 




^jjAaII f LSI 7D 
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37 years 7D 



3D 

■ Fusing ComMxins 

HDdBk 

- Lararscrnng 

- Grand Penetration 
Radar (GPR) conversant 

* 3atety & LogKtcs Made*. 

* rinirnHnnnn, rnnrlrflnrjis. 
euMiuuDta 

* BIM dnven prsIabficauDn 

■ Laser accurate RIM drwai 
held layout 



4D 

SCHEDULING 
■ Project Phasing 

• Lean 3cnedukng 
-Last Planner 
-Justin Time (JIT} 

Eoupmenl Dekvenes 
! XiUjiImI ■Srrii.ilxm 

Installation 

• Vsuai Validation lor 
Payment Approval 



E3TMATMO 

• Real bun* conceptual 
modeling and oral planraio, 
(DProSer) 

• QuanHy ortracbon to 
vipporl detiilf/d cmt 
estimates 

■ Trade Voifcatonstrom 
Febncafioo Models 

- Structural S!wM 

-atmt 

- Ueduneal/F^lumbng 
-Befool 

• Vak» EngncoiKg 

- Wtal it Kcnarea 

V.-.u.l!l'.lllorv. 

- QuaiMy Eiirartora 

• PttSstncatar Sotutnm 

- Equ^tewiI room 

- MEP zfHena 

- Miih Trade Prrlabnortan 

- Unque aithiteduraJ aid 
T\i'UiA#.i dements 




SU3TAINABIUTY 

* Conceptual cnetgy 
analysis via DPmfitei 

• Delated energy arutyss 
vaEooTedi 

■ Suslnirabte utemenl 

Imping 
■LLEDfcacJmg 



7D 

FACILITY MANAGEMENT 
APPLICATIONS 

• Life Cycle BIM Strategies 

• BIM AsBuJb 

> 13 IM Embedded 04M 

manuals 
•COffe data populate! and 

atneion 

■ E3IM Main"--:r,.i»i i'lm and 
Totfmicai Support 

■ BIM foe twsbnq on Lend 
Lease i Fhgial Etchange 
System 
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ART OF Revolutions jJH\ J* 



.c-i^tll ^ ji J^Vl Jl ^Skil! t Lj= J\ 

)(jjjjj^aji]l JLa tll^/La. ^ VI (Lg-jLa->^l Lj-J ^ts La VI J (jjjia.!/U (jj£i (jl (_pajjil Ji)*J A^Ji. LS A SjjjII (jjl 
JjJaal lilLiA (jl (_SJJ (j-a lilLiA j j^Jllall £jJaj]l 4jl 4jLvj al <_JJJ J i J ^jtii f-^J °JJ-^' (jj^ ^ J 

.(jj^ 1 ■ j j LlJ^j J 9 ~3 ■ " Q il ^ ^<~- ^jLi^)laJ j^llaj j ■ " Q )l jj^' 

(jl£ La-a (jl^aVI 4j\ U J" J jL^jjVI ( _ s -lc ^»ljcV (jjLuij (jjljlLall j jj jl iVi i nV I (Jllp Jal 

I J I ji.1 ^jj ^yll J jaSj liLala (jjj^lall jl£ jjVI (j-o La 
4 aiill oiA J tlllli La Ijjj£ " (JA2J llljl J*" 




jjjSIL 1 iLjjU 4-jl j jJLJI (jc (jjljaj-a Lijl j (JjJaSl jA La lilLiA (jl ^a^J ^jJajl (jl Lg-J I <^-^l J dlljLi. j 

.4 i*ijnn J^l (j-a JJ^I (j^J (JLa-a]l J ^j±k (jV .1^.1 C _^J £-ajjj ^^L 
_ jjiiiaill j A£^>jill L-la.Li^q £a (_>ui^l (jl I— Sjjlall tlliLi. ^^ia. ? (Jj^l l— llUa <_5-^ 

AjI liliLIjA dijl ; lllm j 
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Uji^.j] j.^i'.ll J-4aj (jl (j^-aj j li£ j li£ Jxii revit, autocad mep J' <J±* ^-"'^ i^SUa ^ <-^s 

-}l£ ( _ 5 aLall ^Jiiioij 4£^ji dsJla.jS dsjJla. jt^ilj^j - lazuli) (jc- ilia A\ J dlaS ; 1 i i aa 

BIM J' j^-"' j^l (J-sc. tlil j . ill . ill ilufli j ^lijill duLtj j l gall duAia 

AjLuC 4jiLal jIj Lai - j ■ dijl Ijjla J IjljaJ jjj^JI lilliA .ill 1 aa 11 j 
Jajcl V ??? Aa.1 ^jjjj jjl jLoJ jl£ Ja ; Igjc. J*c! (jl (jjJ BIMJI J AjJ-iaJI ^aljJI oj!>la. (jc ^J£jl dJlt ■ ""< j] JjaJ 

Ua.^]jj£j ^ja.| «^t't . -."i j -I ^aJLu:! j ; ^jaJI (jiajll (^i Ajalr. diljjj Ai^jj 

^!>LaiVI j j^jsJI Liiiaj 3-o_pQI cjUliall Lu.il (jj5L jl Asjj 

Ajj la II diLuSjll di.la.1 JjLi^ij (jl 
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US Ai 




allaJj ^Jill (_Ji.Aj ■ flj£ IgJ UiljJl (_Lm-J lIloS 4£^ji (J£ j A£^ji ^ -tiiilaj (jjj j (j^ai_iJ ' "\;°JJ^ jJ*J ' 111 jiaa ^ JjjS lilLiA 

aJjSlI liL »3il 5 lill dil jlaail [jc LiA ; j ojl ■ II i_s!AlkV cSJ^VI 

(aj£a 

jj^i *L22 La (_Ua.) Aji^i lilSj j j 4±alj j ^jjin jusl ; AjjLill ajJaiJI 

( / http://draftsman. wordpress.com/2013/04/05/upload 

(_iU ^ i ia..il ^ iajl^a. ("-^j' , fj**^)* jA Lai <^jLjLa elj^l ^""J 4-ljLa-a / j l-ljl AjlLill a_&Jaa 11 

V 5 ^J-la, ^jjia /-I dljl ^J-ujl; AjlLill a jJaa 11 
BIMlJW J,'.'"* (_ylc 4 . >ijcl j»j ( ^jjjZloW s-LpV i la a iJliSj liLajj iacl ; AjuI^jII a jlxkll 

J jl-laJI j ■"J'ij.MI Jxfc ** ^IxJ ; 4-ubnLkll II 
A lajUll jjiil (Ja. (JaC j (j^i (Jxxll ■ Lj£ ^iaj ; AajjUul 'a jlxkll 

i-iljU-^ll JC-LulJ La | a.ull 1 _^LjjLj-a (_3 -laJ ^ill sLuj (jl J 

; a£jJ^\ BIM Jl ^Lkk Jc. (_S jxjj (jVI 
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aZj&\ BIM Jl ^Lkk 

BIM Implementation 

tSllij ^ jii V gJJ j (jLJj !>L-aj ^ j 

??? j^jlall (J^_luLj AjIJjaa^i (j^i Ailuij j 4j j ** ajJaj i_aj£ ) Ala. 4jl BIMtJ' (j 2, ^<""J Lii£ >*j 

??revit J JlSlI t> J 

I Aic 5 Ul A~^a\ j <lal£ia SjjJ^a QjJ^ (j/*-" (j' ' . 'TO Puzzle <^ ^2 AjLac J jaull 

AxJ JJ« i a ^j^iia (JxaJI £a ; AjSJ V LajS ^ 1 " .' £^AJ a j^^Vl J p Will ^k (Jlali^l (jj-^J o' 1 • *? J 

(JL333V1 4^a*l <j eju . all el t> J 



^ J jVl JaJjJI (J BIMj^" ilaa. £-Ja j p JjjjS J j^all ^ t £1jL*hJI ijfljj AjLaO ,J BIMjl J-*3 

o-ll-laj aJJ La ojLc-j .^j^uia]l JaJ^a "-^ AjtjllLa] (jJjilJ Alijiil Ji^alij ^a l . Ua Jj Lua. 4 1^1 uill A^jj\\ JSJ-laJ .^j^Aall 



Standards, 
Content. 
Informal-ion 

Mgt... 
Template* 



Buy-In., Skills, Culture, 
Acfountabllity, Project 
Team* 




Applications, 
Infrastructure 
* 

M !.STtHjDl",l ii|[ ■ 



organization, staff, technologies, project workflows, consultants and 5**^ i> ^ 

da jll uJ& ^k JLa^ li£ ^k jjiall j clients 

• . ,1 (J^£j (jLulC- 
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^ijllo (JS nil ^jjiill jLxj (jl ■ _iag '^j' ^j^- aj 

BIM .Jj^Ajjj t° <-W*-^ p% o' 

.l^Lajj AjLuJI «-Laa. ,J Aj^aVI illj jJ tSllLall t£\j£\ 



( _ r La jll (Jj^aJl (Jj^a !/l£ JxC - ''""BIM ^ .' (J- 4 *^ t-»jUA.*U gj^a^aa all dsS jll <j jlVill ^-j^Lcill jJJjS ^j-lc l_l 




(J j ■ a1 ill! (_g jJ i ha 4 1 frjlc (jaS all ^j^ulall llllL -.1 jjjjjj] (JaxII L-lia-i^ai j f l . ia&Vl BIM -1' Jjajj ^ iaa Je-Ljij 



; £jjLiallj (JxaJI L-lLa-L^al f 1 i ac I (Jl (j^aJ t BIM £j-<=J (JO^ 3 0° 

s^jjjiJI j^lc BIM^y^l ^..'r.v'j"'"'^ 1 i-MJAbll j^al jll »^ill U 

(Jii^alijll (_g i ha j t(_gjja all JJ-iaj L 
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Design 
Process 



Tasks 




Create Building \ ■:: 
Create Sun Study 
Computational Design" 



Create Model Options 
Create Energy Models 
Run Early Analysis 



Detailed AnaJysis of Options 
Materias Optimization 
System Optimization 
lighting Analysis 



Model Design 
Model Visualization 



Fira i;e 
Renderings 
and animations 



Sa*l\ tJ 2La_pUI AjsL^H diUikJI ai^j n 

! (^4) ^" U " ' '•*''' BIM V° '"' "Uaa. jj ajJa^ 

i 3j^j'lj',„lj BIMJI o 
s I^jjSj JLij BIMJ^Wj Jj^jjjjj o 

S4£j"li* .nil ^jLiill £a J"l 4Al^)]aj (jjlxlll clslel^ja.) Q 
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ljI&LI&I jjj&j J;* ' ^jjAaSI a Li. sjjJ Jl j^a jl jaLuiLj sjjjIsj .ajj La£ AuSLual ljU^jIxaj BIM AJai <jl-aJI »"j 1 

BIM ^J*-> J ^ jjla ji (J-aaLlI uiLs 




Jj L*».j1jSj Jja-a q*£ BIM Jl 






BIM is not about technology 

A 






PEOPLE 

/ Leadership 
/ Collaboratiori \ 
Stakeholders 
engagement 






/ \ Better value: / \ 

/ \ Benefits realised through / \ 
/ \ process change, / \ 
\technology adoption / \ 

/rnULCjo V anu aevelapment / \ 

■ Lean design \ of people / 
/ management \ TECHNOLOGY . 

/ integrated project \ / Bl1 ^ \ 
/ delivery \ /Modelling and simulatlonX 

ii_ . _„, ji. ,_ . / Design Intent \ / Interoperability \ 
MSc in BIM and Integrated Design \ / \ 
University oFSalfcrd 2011 / Vafidatioa^erlficatlon \f Integration 






■B Ana Klyhlemi - SOfiE, IMversaLy or Saltcmt 2D12 




BIMf^' ^ (JiLa. (j^i AJ-aa II ( _ s ic J jalui ^jjll oJLilill x^aaJl liSjAj (jl 1 ■ '-^ 




' ^ ^ BIMJ' A ' ' * i}^" ^l»l«' 0. (jll 1 j J"l (j'sl iKll jj/l Jjlll l"t$j ^1 Uil ^^j*lt| 




ii' >VI " (j'"' j ijp ^sj' " '- s "-»" » 

dlBj ^LjA (ji-a dllc-LlakJI j (j*il£-ui]l ^-ui^) j ^)j-a^JI • 

flic V j" j^UI BIMJI ^ L. faSH j^l U j BIM J ^ • ^ '""1 - 
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! ? Y'g^>_-,lsu]| lis ljjcsjj jo> oljoill 




omar selim 



daylighting, energy usage, quantity takeoffs, and specification coordinatioN ^ i 4?W i 



People Processes 
Revil 



Technology 



"Jjjj La (J-"J J J^-"" ftM '-^ (j"" ■ ; '"'^ all _jlj3 j'^'- JJ- 1 "" t — j < 



J revitlj' <^ ' J^'J^H) J I jU'nij j j ■ . u£ all (jo I j] ja-ii jl jil 5 ' a ** J ".' **• ■ ^ ■ all s V 

( ! ! LS j Sj!5Lall 4jI) -LaSl! (j^i -ji* 

(jl j JxaJI ^ J jlal CjS j ikllA j CAD System 4j^£ BIM J' (Jt-HiiiA Jaja. j £*L)jJI juSl j ji-all 

revitJI ^1 j*} jjiloij 
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Aj^-lliVI Sijjl jL^VIInvesting for Productivity 



jj^Lill j iijajjll ^ tiiLkj UpV /http://www.limi tlessbim.com ^£ c^j*^ j Ak»aJI <_j jUjII i> 

oJjjj La ^JaJ ^JlU L_l jUj ale. J£4> BIM <JI J QTO J 
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BIM ROLES IN THE INDUSTRIES 



Designer 



Project 
Developer 



f \ 
PM/CM 



BIM 

Manager 




Contractor 



Responsibilities in Model 
Management 

^ jjAill SjIjJ <_ji diUljjui^ll 



BIM Responsibilities 



Role 



CoordinateBIM use on 
project, determine schedule 
of use, sharing activities, 
quality control, modelling 
responsibilities and 
document in BIM 
Execution Plan. This role 
can be played by lead 
consultant or a BIM 
specialist appointed by the 
Employer or project 
manager 

t^j^iall <_ s Jc'BIM 1 »l tjj 1 



- Oversight 

- Management 
execution 

- Model exchange 

j_yA La JJ-^J J j^>jiba]l 4-iLaC. Sjljl 



BIM Manager for Project 

BIM ^j^j if- Jj>*«il 
Model manager 

JJ-1« 1 la all A3^\\ (jjfLjui (_>uiij 

BIMJ 



Design Execution 

- Formulate BIM strategy 
with BIM Manager 

- Map BIM use for 
discipline specific design 

- Determine BIM use for 



- Coordinate with 
modellers and 
designer, as well as 
project members 

- Model review 

- Model exchange 



BIM Coordinator for each 
Consultant 

lS jLiiui!>UBIM 

tj j "il l (jo Jj^joba BIMJ' t^JJiia 
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design simulations, 
analysis, and documentation 
- Identify analysis tools that 
are interoperable 
with BIM 

2US *. 'II J.U'll mw< 




I'll ' jjll 


Construction 

- Receives or create BIM 
for constructability 
study and field use. 

- Determine interference 
checking 
responsibilities 

i"J j J^l'll > < 


- Coordinate with 
design team and 
sub-contractors 

- Model user & 
review 

- Model exchange 


BIM Coordinator for 
Contractor 

Jjlia JiBIM 



BIMJ'c^BIM Technician 
BIM Model managers UiiLi J&\ j*l jVI ^ cs^l 

■LaiLuill j <a^all I j1 ■ aS j i'ilj.XII j ^ jj^ill (j^i lllljlaadl (j^i JjiajllBIM Director 



Personal 






Technology 


Personal 

Process / X 


y j Technology 
Policy 


Personal 


-^y^f Tecfrjioi-ogv 


Process 


/ i \ 

s i 


\ P-clicy 


Process 


X. Policy 


BIM Mauager 


BIM Engineer 


BIM Modeler 
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2016 J* BIMJI J* J^icVI fr* l^Uijjj J> 




Type of Project Current 
Deliverable Practice 



r 



Transition 
Phase 



■ Contractual 



■ Reference 



Project 
Handover 



■ 2D Drawing 



■ 2D Drawing 



■ 2D Drawing 



• BIM 



■ 2D Drawing 
+ 
BIM 



J 



Future ^ 
Practice 



■ BIM 



■ 2D Drawing 



BIM (native format) 
+ 

BIM (IFC format) 



BIM J ^Ujj Jc, Jj^Jll 



IT MANAGER Jl BIM J S jW ^ja ^3 

ITJ' (Jjj^" 1 ' 11 Li.'""""' p^C ■ ■ lau lilli] ; AUjjla dlljiiJ _j ^"l . aj . a j£s BIMlJ' , J^^' lial jj^l £a 
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IT J' (Jjj^-"' 0 J _JJ-^-a £■« (j^mJjSI £-a BIM(J' ^^^i _JH^- _>^' (Jjj^JJi-a Aj-iaJ L_l 

4 laa pi ""'7- 1 (Jxc4 — 

BIMJ' (Jl t>° J jaSll 2 laaJI SLujj] fLjjj £-a BIMlJ Jj>^a £-a Qjlau 

2. WORK OUT WHERE YOU'RE STARTING 




■» J* LJJ% V £.JJ**« (1)' 4^ , J*^' J*-" 3 ' ^ J JJ*-" 3 (1)^ Lf^ £.JJ^ Jj 1 



Llallx. LjjIc jja"'"^ c-LajoiV-J ^ 
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Building Information 
Modelling (BIM) 
Task Group 



AEC (UK) CAD &BIM Standards Site 
A unified standard for the Architectural, Engineering and Construction industry in the UK 
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omar selim 



!!lx2 (>*13 dUA jVlvj^ ^8. 

^JjLiaJI ** iaa (jc <L ails tllljjjll 4 laa dljl£ j dlljjj ( _ 5 Jacl 



^isl, www.amiselim.net 




^Jl tusdU J^sl ^IsdU oLjl ^1 dU db J^'L Li I 
tsu JaA/I : 4iS dU J3SI JjojI dU qJL jl 
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Lyi) Lao I jj^l Jtol jj jJc i_L^a>J (jl 



omar selim 



Q "<f* ■ a fO^ 3 BIMlJ' J Li«ljJ^I all a £a dujli^l i aS j (JLuC^ AjjlaJI Sj^^.VI 

Workstation and Desktop LAPTOPQs Jj^t 
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AjS f.lA\ Jjjj p Vjl J-ia. 

Section A: Project Information 

This section defines basic project information. 

1. Project Title: 

2. Project Reference Number: 

3. Contract Type / Delivery Method: 

4. Brief Project Description & 

Address: 



ua (J£ ^j^j^ j (J-<mJI (JW^ L_fl^)C. 

Project Members 



Details ofBIM 
Manager 
Contact Contact 
Name 


Title 


Company 


Email 


Phone 









Page 41 of 106 



11 



jlaj^l ^JJ^J - ' "T - " pi J' ~ ~* II -iJJJ (J* 







1 


fill 

Seifirti 

■1 0l 'jn a 


f 


I 


3D Schematic 
Mode] 


3D Marketing 
Model 


3D Design 
Model 


3D Quantity 
Model 


3D Fabrication 
Mode) 


3D Asset 
Model 



Visualizations pi 
Estimation support - 
Site Safety Plans 
3D Logistics Planning 
3D Trade Coordination 
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4D Animations 



O 4D modeling 



3D model 



Consolidated 
3D model 



4D schedule analysis 



Linking 





4 




Constructability check 
and report 



Revision of schedules 



4D program verification meeting 



□ 

5D Cost Estimating 



0 3D Modeling 



3D model 



Consolidated 
3D model 




3D Quantity 
Model 



3D Quantity Take Off 




Linking of Specification 
with 3D Model 



Calculation of Quantities 
Export of Quantities to the database 




Usage for Estimation and Scheduling 



Bill of Quantities / Database 
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Optional 
Cloud 
/Mobife 
Offerings 




Autodesk Revit 



?BIMJI ^ J-JI aJc tf ill t> • 

- Subcontractors - Construction Managers - Engineers - Architects - Owners • 

Facility Managers 

Project Information 

This section defines basic project reference information and determined project milestones. 
1. Project Owner: 



2. Project Name: 



3. Project Location and Address: 



4. Contract Type / Delivery Method: 



5. Brief Project Description: 



6. Additional Project Description: 



7. Project Numbers: 



8. Project Schedule / Stages / Milestones: 



IncludeBIM milestones, pre-design activities, major design reviews, stakeholder reviews, and 
any other major events which occur during the project lifecycle. 
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Rr-ogram 



Design 



Construcliorii 
Simulation DocumBnts 



CorTElnidtiofi 



VISUALIZATION 



INFORMATION 



Building 
Lifecycle 
Management 




BUILDING INFORMATION MODEL 



ConsJiueliiMily 







Cos EttMHbng 



Value Engineering 



osner senates I 



□igtial 



FabncDCion 
Shop 

Informalion 



CoofdmolKhi. 
Procure mcnl 




Fabrication 



Verification 



WDrkFSms. 



Site Logislics S Move 




BY HAND 
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CAD andBIM Manager's Handbook 



5jjbVI l— lljl^-aSI (j-a \c jjla \c ja-^a CAD / BIM ' ■ 
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B.LM. Manager 

What my colleagues think I do What my friends think I do 



What my boss thinks! do 






n ji ji^Ij diSj 1 g *U.» * jyiii ^llaj i_a_^ai l!u£ O^j ' ^t-^-- 1 ^' ^'"7- ^H^j V ^§ 
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cad standard 



( (JjJ (jjlLkill ^jJc j^J (JLaJI Ji 3 ^ 0° t^ajj SjbVI J (J**^' cs^Ai OJ-^"^ Ltt^J" 4 ^ ^Lt-a 



a j_oj-al! ^ji ^ It-^I j SjIj^U AjjjJ Aij^aJ JJjlii (JjuijI • 
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??BIM STANDARDS j CAD Standards !3U1 



Goal Definition 



Top-Down - 
App roach 




BIM standards 
and processes 



Use proven 

BIM 
experiences 



Involve all 
project 
stakeholders 



Trained 
L stakeholders 



CAD Cf- d MtlmVl (j^-a-a jl£ LaJjS f liLaJ <ia^J jl J ji.1 l.ia.1 t^la ^ (J- 4 ^ j^ J ^j^)^*]! /-A Ijjiia J-nxJ lilil jl 

Standards 



CAD Standards J' jj j Li* j Lu£ 4£jlila Ail ^1 ^Uaia j j ^ylc Uj^a. La-ijc L»! 



(J£ j ajJall j 1 g jj , aj j diLil&ll - fajj Jj£ ii]LiA j alai* j ^j^al j ^ji (JS ; lift La (JiuiJ jl __)Ja ■ eaj jl ; Ac^jaill 
QA / QC.^ aSlmVlj ujjjJjII ■ "'1 ALla j'^ .^HiVI a sjLjjj ^jai^jll ^'-"! ^r^)^ .^'-"V AjlaC- ^ aeli£]l jjjjaj 



(jjLijll (j« (jJE-jj lilLiA jj^J jl JjJaaVI (j« 

jULJI JjLu J^iuSl dil£>ill JS3 djl^ j ? Lc jA j "Jj£i jjj"PROTOCOL J jVI • 
L^ J*^ ^1 aS^I o^Lj U STANDARD ^1 * 
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BIM Specifications BIM Jl _y> 

□ Site model ^ 
J Massing model 

J Architectural, structural, MEP models 

o For regulatory submissions 

o For coordination and / or clash detection analysis 

o For visualization 

o For cost estimation 

□ Schedule and phasing program (InBIM or spreadsheet) 

□ Construction and fabrication models 
U Shopdrawings 

U As-built model (in native proprietary or open formats) 

□ Data for facility management 

Geometric and Non-Geometric Attributes of ^ " ' ">« j a hh^ cjUui <j£*i ^ jki diUjk^l 

BIM Elements 





Geometric attributes 


Non-geometric attributes 


Examples 








□ Size 


□ System data 




□ Volume 


□ Performance data 




□ Shape 


□ Regulatory compliance 




□ Height 


□ Specifications 




□ Orientation 


□ Cost 



□ □ Environmental simulation and analysis (for Concept Design Purpose only) 
U Energy validation to estimate energy usage requirements 
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□ Lighting design validation & visualization 

J 4D construction scheduling and sequencing (applicable for Design & Build projects) 
J Green Mark, RETV, Buildability and Constructability Scores based onBIM model(s) 
UBIM model of existing building(s) for master plan site study and feasibility analysis (A&A) 

□ Providing Structural and MEP system alternatives based on conceptual massing models 

□ Project cost estimates based on conceptual massing models 
J MEP cost estimates based on MEPBIM model 

□ Clash detection of Architectural, Structural and M&EBIM models at the Schematic / 
Preliminary Design stage 

□ High definition laser scanning forBIM documentation 

□ Schedule for Facility Management 

AillkJI J^ljJI Ji BIMJj jj 1 ^ 1 J*- <Jj- 











Conceptual 
Design 


Provide 
requirements 
related to form, 
function, cost 
and schedule 


Begin design 
intent model 
with massing 
concepts and 
site 

considerations 


Provide 
feedback on 
initial building 
performance 
goals and 
requirements 


Provide 
feedback on 
initial building 
cost, schedule, 
and 

constructability 

□ □ 


Schematic / 
Preliminary 
Design 


Provide design 
review and to 
further refine 
design 

requirements 


Refine Design 
Model with 
new input from 
Employer, 
Consulting 
Engineers, and 
Construction 
Manager. 


Provide 
schematic 
modelling, 
analysis and 
system 
iterations as 
Design Model 
continues to 
develop 


Provide design 
review and 
continued 
feedback on 
cost, schedule, 
and 

constructability 

nn 


Detailed 
Design 


Design 

reviews. Final 
approval of 
project design 
and metrics 


Continue to 
refine Design 
Model. 
Introduce 
consultants 
models and 
perform model 
coordination 


Create 
Discipline 
specific Design 
Models and 
Analyses 


Create 
Construction 
Model for 
simulation, 
coordination, 
estimates, and 
schedule □ □ 






Finalize 
Design Model, 
Tender 

Documents and 


Finalize 
Discipline 
specific Design 
Models, 


Enhance 
Construction 
Model and 
perform final 
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Specifications, 

Regulatory 

Code 

Compliance 


Tender 

Documents and 

Specifications, 

Code 

Compliance 


estimate & 
construction 
schedule, 
Manage bid 
process, 


Construction 


Monitor 
construction 
and give input 
to construction 
changes and 
issue 


Respond to 
construction 
RFI's, Perform 
contract 
administration, 
update Design 
Model with 
changes 


Respond to 
construction 
RFI's and 
update 
Discipline 
specific Design 
Models, field 
conditions, and 
commissioning 


Manage 

construction 

with 

subcontractors 
and suppliers, 
inform changes 
to Design 
Model 


As-Built 




Verify As-built 
model 


Verify As-built 
model 


Prepare As- 
built model 


Facility 
Management 


Engage 
Architect and 
Facilities 
Group for 
handing over 


Coordinate 
information 
exchange 
through model 
to Facilities 
Group 


Prepare 

handover 

documentation 






Design Coordination System j j Building Information System 
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Project Template 



4jJIj]| SjUni«\l l^Lila jjc aLLolu TEMPLATE 




Alia, j (Jjl (ja ^jji^ -Ixii La (J-iJ a jALa. (Jl£jil 

Project Views, Visibility and j j AcLLlI t-jbhcl j iSlI cjI^jI! j cjliJall Jia UjIjc! 

revit J ^Presentation 

^ . .JjaU ^ja ■ all l^ajoiU a J ^"i ' n ^ j I JJJ^ - ( _-_JI _j> a1 latil ^jjaj j 

4jk. (jslall J^b VIEWS J J AjJjSII CjULall oLajJ La£ 

J! ^ Uiliii j^ljJI jjc 3£j_5ll ^^ii. Ui£l j Ac. jli SCHEDULES J j 

SCHEDULES 

' ^-j^iLall i_ill jii " a Ajjj^jjJa jjc. ajL) j ■ ; U ■ ""' (jl (_£-aJ j^jll j> al axil 1 . ilaj L_ laj 

^jLiall Aii^li f j£j Template J' ^ ^j-^ o^j L° lil eUiil j Template J' l> '-^ g.j^^" j 

4_aiill 
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rte SjIjU revit 1 dulxaSll i tLa revit <J' <_s^ 

Project information. This includes information such as the name of the project, the project 

Project Information number, the client name, and so on. See 
,lines, fill patterns for materials, project units, snapping increments for model views 



Click 



>■ Save As V Template. . 1 
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MATERIALS JLjjSU! - 
FONTS -k^l- 



__. 3D Wrw Copy (3) of |_0 - Cht.-VtatherTord) - _WS.Audubopi_Arth_Centtil.ivt | __ T__"_____| 




4_jj_La J-aC j ^jl uUll Sjbl ^ oAjjlill jl£a > _/l (j-a- 




Architectural^ J-**^>- a 
StructuralcsJ^j'- s 
Mechanic al^-Ay^- m 
Electrical^'-.j*^- e 
Plumbing and Fire Fightingc^-a- p 
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View 
Groups 


Views and Sheets 


A-000 


General 


A- 100 


Floor Plans 


A-200 


Buildings & Partial Elevations 


A-300 


Buildings & Partial Sections 


A -400 


Wet Areas, Area Plans, Interior Elev. & 
Details 


A-500 


Vertical Circulation Plans, Sections & 
Elevations 


A-600 


Reflected Ceiling Plans 


A-700 


Finishes Schedules & Details 


A-800 


Doors, Windows, Curtain Walls, . . . 
Schedules & Details 


A-900 


Miscellaneous Details 



A- View Title- _00 

jljb^aVI (^lo Jill 00 j»"VI J 



Page 56 of 106 



m 

i'-j 

m 



j Autodesk Revit 2014 ▼ 



tlililall j lla all -jU.Vil Ailia-a jjL lilliA 

[q| 00O_Docurrtentation ▼ ; jj 
001_FamilyTemp!ates • ' ^ 
002 _SharedPararneters ▼ ; ^ 
003_Annotatton * ! jj| 
004_DraftingViews ■» ^ 
005_TitleBlack • I j 
006_HatchPatterns » ; ^ 
007_Cad Import V ! ^ 
OOS_TexturesLibrary » ! jj 
009_Objectlrnages » : ^ 

LOD100 » ; ^ 
LOD200 
LOD300 
LOD400 
LOD500 



010_Architecture ■» 



Li 



i&i 



Olljnterior ^ ; j 

012_Structure •» ! ^ 

013_Landscape • ; j 

014_HVAC and Refrigerating w , jijj 

01S._Fire Protection I j| 

OlSJ'iumbing ; ^ 

017_Electrical • [ £ 

018. ManufacturerBIMUbrary ^ ! |j 

019_ManufacturerSpecification » ; ^ 
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Revit Content - Folder Structure Naming Convention 



BIM Workflow 



iBIM=Software Tools 

iWorkflow= gftull o -""^'^ ^Ij^VI c> S^j-^U jjJa 

: linking -i=4j -1 

. CAD J' c-j " xref fj$^> *f"2 j ' linking ^ j& ^ U-^j Ailli^ cjjjLij <r jUj 

worksharing i> J&l lWJI 4jLc. - 



: Worksharing -2 




Jili. (j-a tiiij (-^.Ij RVT ' — aLa) liljiii-a cs^) dy^zjfi SJJala ijjjill «-lj^acV jc-aj-uj Worksharing 

SjjjSII diLalaJI A^sJi jj - 

frL^ac^l l>* worksetsJ^ ^plj » ' .'^1; - 



AjIc- (J^t'iih jjjIallu AjJlaJ C_JaJ Jxxil dilAjjjliiui £Jjl lilliA 

^aaJI AjIc -laJj ■ aia (1 

link S- 1 ~j -^J^ J 1— iLo ( _ 5 ic (J^uu^JSijlSAajjjSlI - j^jLijl - (C jLa»-a) ^jaiS (J£ (2 

i_iL ^ -diml jl jjVI j cs^=jVI (a 
>| l _iL. v 4jljjVl v iWjJjVI (b 
LjL ^ ^Ul ^jJI ( c 
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Jnjj IgJ J cjliLJI J^slRemove non transmittal linked-in files □ 
j cAa jjall J£ i_ajia.lRemove all non-required Views / Legends / Schedules / Sheets / Images □ 

^taauiJ I jjc pjo i ^'ti dil jUk i-jj^lRemove unwanted Design Options □ 
'Purge model (repeat process three times as materials are only removed after the 

parent object has been removed) □ 
^ijxull ^jjj ^1 J*^Update Save to Central view with any relevant model notes □ 

(jjLJI ^Vl Aiia.lSave file to publish folder with same name □ 
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MY LOVE 

jl£JI -» ■ all ^i^*^ J^^ 3 W"" 3 , J^jJ^I 4jaliS La^)«Ju i CluijjJI g.1 ■ '—j; ^jjjj^ 

jVj^ '"') O - ^ (J-^l fljlt (j^wj j (Jl jjibuJI ' fll a ^jc- (Jj^ala (J£jJ ' flLa£ C5-^U^ OJ^ W^J"^ 

ijjLolj Uaj?. 20 j^-?- JL«-" C5^^ j j tjj-o ijc- jj La I jjU 

36 "LjSLjS ^1 __)iajl J ^-*J^ L£j' ^ ^ii T* J L5^' Cj_j]aj lil j jLijVlS JJ«J^a I g j a j 

LCD <iuij 
jLijI" ^ j il S I^jj^x^-oj ^j - ^ q '' ^ ■ ^ ^ 
! !<jS!/l£ jj Jjij j (_pajLstj3l jjjsj l^j' cs^^ J j*-"' Lo^jc 
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PRE-DESlGN 



DESIGN 



CONSTRUCTION 



PROGRAM 



EXISTING SITE 
CONDITIONS 



C 



J 



TECHNQIQSY j 



DESIGN 
CONSIDERATIONS 



ARCHITECTURAL 
MODEL 



AUTHORITY 
SUBMISSION 



STRUCTURAL 
MODEL 



AUTHORITY 
SL» Villi; ■ON 



MEP 

MODEL 



AUTHORITY 
. ■■ IISS ■ * ' l 



COMPOSITE MODEL 



CLASH 
DETECTION 



NO 



res 



4* 

[clash report] ; 



COORDINATION 
MEETINGS 



[update models] 



COORDINATED 
MODEL 



CONSTRUCTION 
DOCUMENTS 



DIGITAL 
FABRICATION 



[construction] 



(Jj-iaSl (J*joi (J^l (j -0 ^-fllik-a dAjjluLd (J-4*j (j^-j 

^jA^ajll Jjs U jjjliil Jj5 U 21a. j^No building model (Predesign) 
^.iiui j jj^aj j ^a^aj 4±a. >«LOD: 100 Conceptual Geometry (Conceptual Design) 
pjA . ^ill l >«LOD: 200 Approximate Geometry (Design Development) 
jjLj jll j J^aiJI j ^A^aSl lLOD: 300 Precise Geometry (Detailed Design and Documentation) 

cliJIlLOD: 400 Fabrication (Construction) 
^L^l j cjLiL*]ILOD: 500 "As Built" (Operations and Maintenance) 



U I i iJiamJ'i, ly .n:hvi:i'J.il 




cohthai:tob 



(eooRP^ateo I 



co«errtuDif.ior 



diU ^-aa. J^iiNo building model (Predesign) 
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ialiill (j^i jkl JSji jl '—11 ^jolaII jjjill (J^Li (J_j-a ■"'/<< ( _ s -ifall ^jjAi t^jlii ( _ s -ifal 1 "'J laJill jA ^jji^laII lil 








ioow to consider 




Civil 3D or Revit (site map) 


• 


V dSdll <JI IvcVll ^SUIUJUIlUlIlgS, CAlSllIlg COIlUlllOIlS^ 




Ecotect Weather Tool 


• 


Conceptual Design (LOD: 100 Conceptual Geometry) 








Too/s to consider 




V dSdll 




Revit 


• 


Design Development (LOD: 200 Approximate Geometry) 




.constructions, materials, equipment J^- cjUjL^ JLkJil V^j* 




Tools to consider 




Revit 


• 


Ecotect 


• 


Green Building Studio 


• 


3dsMax, Radiance 


• 


Detailed Design and Documentation (LOD: 300 Precise Geometry) 




A alajVlj aJjII -J*" ^j^aljc- ( _ s ic- jjlajll j »K1 ^ ^11 ^jj 




^2 eLilll (j! j jjlilU (JxaJ Igjl (j^i iSjlill 11 j Aj^jjl^Lall A cjqjVl J^aJ (J ** al ^aJLuil (j^aJ ^ jjAill t <1^ja1I oJSA (J^>Lk 




.till jl jail 4-\ . (j* (jSaJill j ^ci CFD (Jjl^"' J aLa Ajjlgjll 4sUall Sl£La-a ij^aJ . (JaiLu j^j ^jJc £Sja1I 




IUUIj IU LUiloLClt'f 




Revit 


• 


Simulation CFD 




3dsMax, Radiance 


• 






AutoCAD 


• 


Construction (LOD: 400 Fabrication) 




Construction manager, contractors, or fabricators. 
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Model detail, inputs, and informatin 

Tools to consider 
Revit 
Navisworks 
Quantity Takeoff 



Operations and Maintenance (LOD: 500 "As Built") 

Primary authors 
Facilities managers 

Model detail, inputs, and information 

ojlij ( _ 5 jiail j^jL^jll ^jjAill IjlA (J-^) 

Tools to consider 
Green Building Studio • 
Revit • 



The Level of Development (LOD) 

(The Level of Development (LOD aj^uII u ji^t 

aIAj Jji ^aAull ciiLajlx^ J j£ jj j E202 ^ AIA af^^-»ll ^j^Vl jj^I i 2008 ^ 

(LOD) ** j l>* AilSi* diUjluba *Uj^a L^j E202 . ^ 



| 3,3 MciHl ElinwrtTibl* 

h.V^svmw j!tj| rttf AtaA] - t£lww*»r Jurta". mdY<. ^rfisvraiir ssinn 
3f&irca!r'e ipid .Anna 1 in Strtlem J . < 

.\t>]T. I t55r m hi adsrar.to ' rt r nimpif r ismcrBrzinTi 9 f car* 
,-. ■ 


c 

q 
j 

1 

1 


1 
L 
i 
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c 
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^ J, 

1 1 

1 1 

: : 
". .- 












vj**tf 1 bHin c ifehE qjll ■iFtnu-' 






Mm 




■ :' 1 
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S.UD 


: b 
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LIJLl 
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.Click here to download a copy of the 2013 LOD Specification Q£ ^ ^l^VI o^«j 

The design ""'^ cl^'j-" cs^ (_g jl u£ i nVI j (JjlLaJI j iil]La]l L-sl^laYI (jJJ La ■ ■ IjUxall i iajj Aiiijll (j^i (__^ajiJI 

, stages of conceptual design, schematic design, and design development 

(JliLall (Jjfui 

LOD 100 = there is a chair 
LOD 200 = there is a chair that has nominal space requirement of 500x500 
LOD 300 = there is a chair with arm rests and wheels 
.LOD 400 = manufacturer and model number 
LOD 500 = manufacturer and model number, supplier, date purchased 
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LEVEL of DEVELOPMENT 

LOD100 LOD200 LOD 300 LOD 400 LOD 500 




Concept (Presentation) 


Design Development 


Documentation 


Construction 


Facilities Management 


DESCRIPTION. 




DESCRIPTION: 




DESCRIPTION: 




DESCRIPTION: 




DESCRIPTION: 


Office Chair 




Office Chair 




Office Chair 




Offico Chair 




Office Chair 


Amis, Wheels 




Arms, Wheels 




Arms, Wheels 




Arms, Wheals 




Arms, Wheels 


WIDTH: 




WIDTH. 




WIDTH. 




WID'H: 




WIDTH 






700 




im 




Hi 




655 


DEPTH: 




DEPTH: 




DEPTH: 




DEPTH: 




DEPTH: 






450 




450 




430 




430 


HEIGHT: 




HEIGHT: 




HEIGHT: 




HEIGHT: 




HEIGHT: 






1100 




11O0 




'0(5 3 




1055 


MANUFACTURER: 




MANUFACTURER: 




MANUFACTURER: 




MANUFACTURER: 




MANUFACTURER: 


Herman Millar. Inc. 




Herman Millet, Inc. 




Herman Millar, Inc. 




Herman Hi tier, line 




Herman Miller, Inc 


MODEL: 




MODEL: 




MODEL: 




MODEL: 




MODEL- 


Mirra 




Mirra 




Mirra 




Mirra 




Mirra 


I OLD 




I CJ 




ion 




LOD: 




PUHfiHASt- UAlr: 


ioo 




200 




30C 




400 




01702/2013 



(Only data in red is useable) practaalBlM net© 201 3 
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BlOlD.lt)- Floor Structural Frame (Stem Framing Beams) 



100 



200 



■:■•■>■ r.i . 



s»« H. i :: - 



» Spccrtc size:, si main hon-antal stTLClL'al rneTt«?-s 
modeled per rieVied slruclLr al grid ailn. eoTcr.1 
rjrienlHliari, slope end elevation 



Akimcnl;, ndxtns 

* Souctural sIkI maLenals denned 

* Cornednn Gelaifc 

* FMlijhee. I u (Kik-iliW.flelvSrtifHj «IC 



300 




350 



Eki'hi! "I. 1 1 lij 1,1, .)-. 

• Aclna! okivmUoni air. Iccabcri or mombor cannfiebcra 
■ Large elements cH typical canpecoens epplieC la all 

ibudiffDl steel crmnocuons SLCh nr. base- plain, ojssel 
pHex. anchor rodi arc. 

• Any nihsS*nHjiHH UeeH **mbBi'* wliU CWtd 

• Any «6«l (.imciui* nenkxi*m«n| such *» ** 
allrnmen.. iJm..* nanelrj>|k»n4. *te 



~ioo~ 



eiunarvl mcdeung tareJw*- 
. Wnldt 

* Coping a f members 

• 5«nl pi«et.. can palaa. *K 

■ B<*t. •«*«. nuis. MO 

■ All asserneiri." efcrnenrta 





BIMForum LOD guidance for structural frame 
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03030,10 - Central Coding 



MO 






ZOO 


IhIMBB 




300 


Of *qo||HWiL 

BpfTiJjirn^te BJkw-fl'Kaj* wpodntf d«vnnwb 'enured lu* 






oh apauhjJ archora. aLpports. vtoraton and seismic control Qia£ 
are utilized m thra tan/out c4 «HnnnI; 






actual aocwsitcde clearance rctajremenls modeled. 


^^^^ 


350 


Mccefed as act jal size, shape, scocng. and 
tocalran/cornccuors cd equprnent; 






actual size, shape, span no,, and clearances rcqurc-c far al 
r.^!fri*d Ancrmrs supports, vinralian .ivl suHRmlr. control Itv* 
riM: iilili;ed In Ih* layout ort equpmonf . 

















BIMForum LOD guidance for cooling system 
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DEPTH of DETAIL 



O 

l— 
< 

Q£ 
O 

LL 

LL 

O 



o 



< 



DOD M 



DOD C O 



DOD 4.0 



DOD 2.0 



ft- 




LEVEL of DEVELOPMENT 



O 
l— 
< 



LOD 500 



LOD400 



or: 

o 



LOD 300 o 



LOD 200 <: 

LU 

O 



LOD 100 



Depth of Detail (DOD) vs Level of Development (LOD) 



practlcalBIU.istO 2013 



BIMJ j*3 ^IModel Preparation 
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Architectural model 




Analytical model 


FEM-DESIGN model 


Structural models 



jjjUJI ^ jjaljii Ja o-a^iCheck model file name conforms to Standards □ 
J Jjj I jUc ^ iVinial l ( x = La ? .All users to "Save to Central" relinquishing all editing rights □ 

worksetJi jjj^I oj^ cf- 

LkkJI JjLj j JS A^JU^Review and fix all warning messages where possible □ 
jjjlka LjaJ ^^kaUll J^Check that all families conform to Standard naming conventions □ 

c^A Ja 1$jjLJ j Ja jkiJI o-^Check Line Styles conform to Standard naming conventions □ 

iU*J! J£ J^Check that all content is in the correct Workset and conforms to Standards □ 

j^Jkj Ja £ j o-a^iCheck model is correctly assembled through visual inspection □ 

^a iVima cTjjLS lil pja i ^'l l dl jLik o^Document Phasing / Design Options if used □ 
_y?i\ I j| Ai ji^aJ I j^j tlyiajUpdate Model Matrix if required □ 
-Ua.1 jJI j tlyjiajTjpdate revision on Splash Sheet 



j^ki J ^iSI j BIM J £J J"^ JjJ-aliill Jjlij 
.Jaaa AjjjjjJall CjULJI L-taqji j INSERT Aa-J^sll DWG Jiiaj 

, l i^"'**' J LS^' grOUpS tlslij^aJI L-jiaJ 
JjJaSl L^aAkluil ; Llllc. jAa ail j-a L-Lkl ^L«ali]l ^l^klul 

ls jjj^ .area schemes 

^ j yajl\ ■ iia-j ^a.Ua 3 jj Ijl AcloJaSI -lie. j till* jjill ^ji shadoWS p\sua\ 
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_a\a\ ui i_i]tii Qji 

iujjj^a jjiJi Raster Images <-s^l • 

^Lij^l j ■ °^ a (_5jLula1I -j ■ ■'«' ■ . ia.j - -~- ■ a p j -0 ^ jjAj Jxaj i— L»S <_siMlcahramaa ^j^^*-" 1 cs^ 4 ^ (J-*-" 

Ij£a j ■ ale ^l*JI j^ll j ■ ale ,j 




. oj^J rebar elements i> <J^ rebar sets plJi^l 

Complex geometry 
Multiple parametric relationships 
Multiple constraints 
Graphically complex views 
Linked files 

■ alall Jaj ■ Maj UlLa. AjIc J-aaJ V L ^i\ ClA jjall • 
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Area and Volume Architecture tab Jai±il room volume calculation settings Jj-^ 

volume J ' .' ■ "-> j V 1 Areas only jj^I Computations 

1 g Lutij ^ diSj j^klj <jV ; lil iaSa ^iafij-all dililall Room Bounding jV>^' J*^ 

II^aU2 V BIM PROGRAM J & U j^kj ^1 JSLUI • 
^a^ia j level tyk- <-« jl £ j"l ^ jj^ill BIM J' £^ jVI o^j level 2 jl • 

Igijxj liLlc Jg . in! i^jaiii J*?*} QjL separation mill j\ Aijiil JL^aiiVI Jajlai J»-s.l 

Manage tabManage ) ^1 i> £ >^ drafting view m £ 5^ ^ill J jVI jjsII Jj^j 

.(Project panel Starting View 

-Li«LaVI i_iLk j^Jaj ^j] ^^ill $1 ja>.VI L^ajj-^ai. j ^^>jjj (j^al La cIiL^slIjII j t jj^K.nll view depth Jj* ' ^ 

.a 3D view^ J«j visible geometry J^section boxes pm*>\ • 
linked <-^iL ^ J«j Lajuc "Wireframe" or "Shading" 

jaVVI cjUjjill £-1*?. j^ki l^iV model lines L_iiaj 

L« yrMill cs* parametric arrays 
La .voids 

iilc j^ia I ftlaatJ jjl (Jja Vjl ( _ 5 JJj^J ^j^jia ^a Uj-Laa j JJJ^ ( _ s li«la (JjaaJi V lfr-aa»a j£lj ( _ s li/ila (Ja3>j LaAic- 
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revitJ' BIMJ': ( Ujl j£j coWa) Sjj^ "<* J*-* 

bim != revit 

^Ua SketchUpBIM 2.0 m' u^VI j i^jSV! ^ , ^ jj jj j£a jl <iUa BIMJ 

omar selim 




tSUifiJI ^ J^Liu3i5^5J Llu'I Lil 



• Autodesk Revit Architecture 

• Graphisoft ArchiCAD 

• Nemetschek Allplan Architecture 

• Gehry Technologies - Digital Project Designer 

• Nemetschek Vectorworks Architect 

• Bentley Architecture 

• 4MSA IDEA Architectural Design (IntelliCAD) 

• CADSoft Envisioneer 



'Autodesk® Revit® MEP j 'Autodesk® Revit® Architecture g*l ji^j^ua lJH^ Autodesk Revit ^ j* 

.Autodesk® Revit® Structurej 



Page 73 of 106 



• Softtech Spirit 

• RhinoBIM (BETA) 

^Ijlutf! ( ^jAhVL ; ) Sustainability 

• Autodesk Ecotect Analysis 

• Autodesk Green Building Studio 

• Graphisoft EcoDesigner 

• IES Solutions Virtual Environment VE-Pro 

• Bentley Tas Simulator 

• Bentley Hevacomp 

• DesignBuilder 

• Autodesk Revit Structure 

• Bentley Structural Modeler 

• Bentley RAM, STAAD and ProSteel 

• Tekla Structures 

• CypeCAD 

• Graytec Advance Design 

• StructureSoft Metal Wood Framer 

• Nemetschek Scia 

• 4MSA Strad and Steel 

• Autodesk Robot Structural Analysis 

• Autodesk Revit MEP 

• Bentley Hevacomp Mechanical Designer 

• 4MSA FineHVAC + FineLIFT + FineELEC + FineSANI 

• Gehry Technologies - Digital Project MEP Systems Routing 

• CADMEP (CADduct / CADmech) 



( _pajl*Ii]l (J3± j ^ J ^ SI a all 

• Autodesk Navisworks 

• Solibri Model Checker 



:®Autodesk® Navisworks 4*^.1 j» 
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• Vico Office Suite 

• Vela Field BIM 

• Bentley ConstrucSim 

• Tekla BIM Sight 

• Glue (by Horizontal Systems) 

• Synchro Professional 

• Innovaya 




,j-a JjiOSl £<Ll! Cu^ LI j ^S^j-L j I ^Li^ley 



• Cost Estimate Autodesk OTP 

• Innovaya, 

• Vico, 

• Timberline or equal 

• Energy Analysis Autodesk Green Building Studio, 

• IES, 

• Hevacomp, 

• TAS 

• equal 
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Facility « 

Bentley Facilities 

FM: Systems FM: Interact 

Vintocon ArchiFM (For ArchiCAD) 

Onuma System 

EcoDomus 





3D Model 
creation 




§1 Ben Hey 




3D Quantity 
Model 



ft 
iTWO 



4 




4D Schedule 
and Progress 



ft 





C3D 
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Autodesk®BIM 360 Glue 
Tekla BIM sight Note 
BIM 360 Field IPAD 
DaluxQA - Revit IFCBIM on iPad and Android devices 

DaluxQA Field 

Field3D 

Buzzsaw IPAD 
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£tk* L5 it ^ull 

4ProjeetsBIM in a Browser 

AjjjjjSWI ■ -la i ttjj <LlaA) 

Autodesk Sim 360 
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rhinobim 

W 



/http://rhinobim.com 



The xBIM Toolkit 

■ 

o 

The xBIM Tookit (extensible Building Information Modelling) 

(BIM) tljJI tllLajla-a <_>ajC. j fLijlj toe. I jS (jjjjia-ail jlaajiJ xBIM 



. ijj ' "'^ 1 j AcLu^a diULull i_L-a jJ diULu ^ j ^Industry Foundation Classes (IFC), 

BIM J' Aalti ^jjll Ailik-all jt-al jJI joj j-aj]l Jail 1.1a. - j a 

buildingSMART j V 

JpC^CjJ 2 j Si a a J^a^ 

http://www.iai.fzk.de/www-extern/index.php?id=1136 
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■ UnHlri-Ek'.V^ThTu 



Cadalog, Inc 



Constructivity 



Data Design System 

Karlsruhe Institute 
for Technology / 
Institute for Applied 
Computer Science / 
Campus North 




IFC Entwicklungen 
IfcExplorer 
IfcObjectCounter 
IfcViewer 
IfcStoreyView 
IfcWallModificator 
If c WalkThrou gh 
FZKViewer 
Datum 30.01.2013 



IFC2SKP, IFC Import Plugin for Google SketchUp 

8 -> Download 

Constructivity Model Viewer, a viewer for IFC 

Data -> Download 



DDS IFC Viewer, a viewer for IFC Data *.ifc, 
*.ifcZIP, *ifcxml, *gbxml -> Download 

DDS IFC Reader, drag & drop IFC files and 
examine -> Download 

FZKViewer, a viewer for IFC and CityGML Data. - 

> Download 

IfcStoreyView, a viewer for IFC Data. -> 

Download 

IfcViewer, a viewer for IFC Data. -> Download 
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IfcWalkThrough, an application for virtually walk 
through IFC building models. -> Download 
IfcObjectCounter, an IFC file checker -> 




Download 

IfcQuickBrowser, Text-browser for large IFC files. 


G.E.M. Team 
Solutions 


The IFC file is displayed in a tree structure. -> 

Download 

Nemetschek IFC Viewer, free 3D IFC Viewer, 
supports IFC format and XML IFC Format - 
>Download (Dead link) 

Support Forum, open Support Forum for IFC 


Nemetschek AG 


Viewer -> visit forum 

IFC File Analyzer, Create an Excel spreadsheet 
from an IFC file ->Download 

SteelVis - CIS/2 to IFC Translator, CIS/2 is the 


NIST 


product model for structural steel ->Download 

Solibri IFC Optimizer, a tool for 
optimizing/compressing IFC files Solibri IFC 

Optimizer 

Solibri Model Viewer, a viewer for IFC and Solibri 
Model Checker Data Solibri Model Viewer 
i^jjom ooiiDn sonwares run on windows anu iviac 


Solibri 


OS X. Viewer also runs on Linux.) 
Open Source BIM Server, an open source BIM 


Bimserver.org 


Server based on IFC -> Website 

Tekla BIM sight, *.ifc, *.ifcZIP, *ifcxml,.dgn, 
.dwg, .xml files, you can combine models and run 
clash detection for free -> Download 


Tekla 




Bauhaus Universitat 


Open IFC tools, a set of tools for open source IFC 
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Weimar / 


development. -> Overview 


HOCHTIEF AG 


including open Java toolbox, IFC loader for Java- 
3d, Boolean modeller, and Schedule assistent 

IfcOpenShell is a free open source IFC geometry 
engine. Besides the library itself, it features 

an importer for Autodesk 3ds Max, animporter for 
Blender and a stand-alone application to convert into 


IfcOpenShell.org 


the Wavefront .OBJ file format. -> Website 


BIM surfer WebGL 


BIM Surfer, an open source WebGL viewer for IFC 
in the webbrowser -> Website 


viewer 


Open sourceBIM collectiveThe open source BIM 
Collective is created to support and build the 
highest-quality open source Building Information 
Modeling software for open standards like IFC. 
Projects like IfcWebServer, BIM tools for sketchup, 
UBERviewer (CityGML and IFC), BIM server.org, 
IfcOpenShell and BIM surfer team up to create a 


Open Source BIM 
collective 


stable suite of free and open source tools for 
everybody to use! -> Website 

IFC Viewer, an IFC Viewer for Windows (DirectX 
9), Unicode, IFC 2x3 (TCI) as well as IFC 4 and 
both 32/64 bit versions. ->Download 

IFC Viewers Source Code, the same viewer with 
C++ source code for 32/64 bit Unicode, including 


IFC Viewer (RDF 


non-Unicode versions and a C# 32 bit version. = 


Ltd.) 


>Download 

IFC Examples Source Code, C++ and C# examples 
of IFC applications reading/writing including 'Hello 


IFC Engine DLL 
(RDF Ltd.) 


Wall'/'Hello World' and IFC Viewers (all based on 
the IFC Ensine DLL). ->Download 
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V BcOhjedfaunterYiSi 

FiJe Edit Vie* Category JFC Model Layer Options Bctras Query T 



File l-Horniabon 

FilE^sne- r: \JJ 3ar5\cc,Brt£)Kkt^31-VJLL4S NORTH RESIDENTIAL _WEST-WATEFl FRONT AREAS .ifc 
Bogcitpbon: VawDefriljafi (CcjoidinaSionVieiwI 

Name Psoiect Numbs Timetfamp ZQ1 4-U1 -23T0O;4S 2B 

Author "ijrt 

Ptefi ocassor The EMPR ESS Data Manager Veraon 5.01 .01 DD IK.Hmod ■ 6 J un 2fll 2 Ong System 201 3030S_1 51 5{>:E4| - EaporJar 201 *.0l 201 % DSDE - Ddaul Ul 

Schema IFC^3 IrnpL Level; £1 Auttiaizalion. 

Number of canlaned evtiy tj/paa; 105 Totefl number of contained entity injlances; 10EG171 



S elected Caleoan« 



lic2H3/A^vaiablc 



| Entity Search | IFC 



r Cheek 



lyj IrcGrtjanzatran 

IFcPerson 
\& JrcPer tonftndO iganizalion 
HlfcPiKdsJ^ddiest 



a 



Enlily Nsmo 


| Amount | 




KcStor 


5 




IfcStairFlighl 


8 




McVaJI 


14 




IFcWaJIStami*d.Caje 


244 


1 


llcWallT^po 


11 




IfcV/lndoiw 


23 





I Vhim i!pkir*r 



:>:£.. n-p;-iK o:- = = -.:•.+.* 

ii-tfi-nr. - OS - In-sd '<wr L«tf - tmbna 
lU.ld."^ 3»fif - O-S - -eurrr, F-cui Ln*4 
■ IftMfHfjSwti. - « - W =tny 






Show and hide parts of the building. 

xBIM Xplorer lets users show/hide a part or whole parts of a building. 




View a model in 360° degrees 

xBIM Xplorer lets users view a building in 360° degrees. 



This is a screenshot of a semi-detached house in xBIM 




The xBIM Toolkit 

The xBIM Xplorer is part of The xBIM Toolkit, and can be downloaded here . 

IFC' iS**-) (J^util ^jJc Jlla£ 
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Open SourceBIM Server, The pioneer 
in open source: BIM server.org is fully 
based on IFC and is the first dedicated 
BIM server on the market. Currently 
used by thousands of users and proven to 
BiMserver be enterprise 
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stable, www.bimserver.org 




BIM Surfer, an open source WebGL 




viewer for IFC in the 




webbrowser www.bimsurfer.org 


BIJV1 surter 


IfcOpenShell 


IfcOpenShell is a free open source IFC 
geometry engine based on OpenCascade 
Technology. Besides the library itself, it 
features an importer for Autodesk 3ds 
Max, animporter for Blender and 
a stand-alone application to convert into 
the Wavefront .OBJ file 
format, www.ifcopenshell.org 



IfcPlusPlus 



IfcPlusPlus is a an open source C++ 
class model. It can be used as starting 
point for all kinds of applications around 
the open building model standard IFC. 
Additionally, there's a simple IFC 
viewer application, using Qt and 
OpenSceneGraph. www.ifcplusplus.com 



FreeCAD 



FreeCAD is an Open Source parametric 
3D CAD modeler based on 
OpenCascade Technology. FreeCAD has 
an simple bulit in importer for ifc. By the 
use of IfcOpenShell is is possible to 
import any ifc-geometry which is 
recognised by IfcOpenShell. There is a 
developmentversion which even supports 
export of ifc using a developmentversion 
of IfcOpenShell. www.freecadweb.org 



There is also a WebGL version of IfcPlusPlus: www.ifcquery.com 
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L.iii . 



IFC based structural analysis 
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- TypicalBIM Elements by Discipline 

(i) ArchitecturalBIM Elements 



Element 


Site Model 


Site infrastructure within site boundary 
(roads, pavements, car park spaces, access 
and parking arrangements and surrounding 
land use) 


Street fire hydrant (only indication of 
locations necessary) 


Surface drainage (only indication of 
locations necessary) 


External drainage & underground drainage 


Hard landscaped areas within site boundary 


Planter boxes including sub-soil drainage 
systems 


Massing of adjacent buildings relevant to 
project 


Rooms / 
Spaces 


Room spaces, corridors, other spaces, plant 
and equipment rooms (including designated 
use) 


Walls and 
Curtain Walls 


Interior / Exterior walls / Non-structural 
walls / Blockwork walls (Including finishes 
to identify if tiled / painted / plastered) 




Studs U U and individual layers of drywall 




Curtain wall with mullions and transoms 
with true profile and window glazing units 
including shading devices 


Doors, Windows and 
Louvers 


Interior / Exterior doors 




Interior / Exterior windows 




Louvers 




Ironmongery (handles, locks □, 
hinges U Uetc) Typically in component 
family 


Basic 
structure 


Beams (based on location and size indicated 
by the Structural Engineer) 




Columns (based on location and size 
indicated by the Structural Engineer) 


Roofs 


Roofs with overall thickness (including 
finishes & insulation) 


Ceilings 


Ceilings (without support sub-frames) 
including module arrangement, material 
choices and finishes. 




Hangars and sub-frames for ceilings U 


Floors 


Horizontal floors 
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Sloped floors and ramps 




Floor finishes details including tiling, 
carpet, screed only 


Vertical 
Circulation 


Steps & stairs including risers, threads and 
railings including headroom clearance 
requirements 




Elevator shafts (without fit-out installations 
by lift contractor) 




Escalators & moving walkways, not 
including motorized equipments inside. 




Access ladders and catwalks 


Architectural Specialties 
and Casework 


Precast / GRC / Fibreglass facades 




Fixed Building Maintenance Units in their 
overall bulk form 


Schedules 


Schedules allowing information to be 
extracted from elements 


Fixtures and Equipment □ 

(with input from interior designers, 

specialist sub-contractors, etc) 


Loose furniture including desks and 
computer workstations, casework 
(carpentry), including upper and lower 
cabinets Appliances such as in kitchen 
equipmentToilet fixtures, plumbing faucets 



(ii) StructuralBIM Elements 

Element 

Foundations including piles, pile caps, tie / ground beams & footings 

Diaphragm walls & retaining walls 

Beams 

Columns 

Walls 

Slabs, including slab on grade and floating slab, recesses, curbs, pads and major 

penetrations 

Other types of transfer structure not mentioned above 

Stairs (steps, risers, threads, landings): all framing members and openings 

Shafts and Pits (and openings) 

Precast & Prestressed concrete systems: all primary and secondary elements 

Temporary structures and platforms 

Concrete reinforcement details (Rebar), imbeds and cast-ins □ □ 

Steel frame structures including bracing systems □ 

Base plates, bolts, clip angles, fixings, etc. U 

Connection details of structural steel members □ 
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□ Dthese elements may causeBIM models to become too big and unmanageable. 
(iii) CivilBIM Elements 



Element 


Digital Terrain Model □ □ 


3D surface based on topography that 
shows site conditions and building 
locations and utilities connections 
Include existing walkways, roads, curbs, 
ramps and parking lots etc 


Geology Report □ □ 


Soil investigation report (A BIM Model is 
not required) 


Utilities Model 


All points of connection for existing and 
new utilities within site boundary 


Rainwater & storm water pipe work 


Includes outlets, surface channels, slot 
channels and manholes 


Underground Public Utilities 


For drainage only 


Others 


Drains, canals, crossings, retaining walls, 
and underground harvesting tanks 



(iv)ACMVBIM Elements 





Element 


ACMV Equipment 


Air Handling unit 
Chiller unit 

Variable refrigerant unit 
Cooling Tower 

Split-type indoor & outdoor air 

conditioning units 

Exhaust or extract air fans 

Fresh air fans 

Other fans such as jet fans 

Heat Exchanges for projects with District 

Cooling 


ACMV Distribution 


Exhaust air ducts (excluding hangars) 
Fresh air ducts (excluding hangars) 
Supply air ducts (excluding hangars) 
Return air ducts (excluding hangars) 
Transfer air ducts (excluding hangars) 
Diffusers, air-boots, air grilles, air filters, 
registers 



Page 92 of 106 





Fire dampers, motorized dampers, volume 
control dampers, C02 sensors, CO sensors 


Mechanical Piping 


Chilled water supply pipes including 
connections, fittings & valves 
Chilled water return pipes including 
connections, fittings & valves 
Condensate drain pipes including 
connections, fittings & valves 


Others 


Switch boards, control, BMS & DDC 
panels, BMS control & monitoring 
modules 




Fan Coil unit 




Engineering Smoke Extract System (e.g. 
smoke curtains, ductless fans) 



(v) Plumbing and SanitaryBIM Elements 

General 

Pipe supports and brackets U 

Pumps 

Control panels, monitoring and control sensors 

Plumbing BIM Elements only 

Fresh water piping, fittings, valves including hot & cold water pipe work with all 

plumbing equipment, sinks 

Water meters 

Storage, water holding tanks, pressure vessels 

Underground Public Utilities for water supply 

Underground Public Utilities for drainage 

Grey water systems 

Pool filtration equipment 

Sanitary BIM Elements only 

Foul drainage, kitchen waste pipe work including floor drains, open trapped gullies, 

sealed trapped gullies and clean outs, vents and manholes 

Grease and sand traps 

Sump and sewage pits 



(vii) ElectricalBIM Elements 

Element 

Cable trays, trunking & cable containment, Electrical risers, conduit, Busduct, power 
feeds, 
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Outlets, panels, wall switches, circuiting to devices, security devices, card access and 
"plug moulds" (socket points) 

HV & LV switch boards, switchgear, MCCB boards, MCB boards 

Transformers 

Light fittings & fixtures & housings for light fixtures 

Conduit associated with access, data communication, security systems and electrical 

equipment 

Telecom equipment and computer racks 

Generators and exhaust flues including acoustic treatments 

Diesel tanks & fuel pipes 

Security system including CCTV camera, smart card system, door monitoring system 

Car park control system, barrier gates 

Equipment and associated installations maintained by public utility companies (Including 

manholes / drawpits for the Power Grid) 

Earthing and lighting protection system 

Lifts, PA systems, BMS equipments including display panels (e.g. power consumption 
display) 
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j^iaS l^x^aj precast or prefab v < n'\ \ ^is lil • 

<ULij| djlc o^flU igA dUA £is lil (.Wall tool, Slab tool, etc) i y > n\ \ ,>-al*lt ^ ^ • 

. BIM^j >»j JL»Siu<V iu-bS3l Jj«tU"U 2d • 

JLja!) Jjj^u ( _ f lC' tl j jlc Jjslall £ja J&^at j^flUxl) (jjSj U.lic- BIM^ j>*j Jta^luiV 2d fbV" "t • 

^jjA^b £jJj J ^21 ^Uaj V MM100 <> J-a^ 

aja,V jjj Jj| ^ JjjLaxJI j Jail jaJI £je J*jjuI , ^LU) jj-^t 0^ ^ "***'* JJ-^t j^aUc Jx^t • 

j^aaJi Type, Material, ID, Size. Type Uib cjUjiuJI » JIjI • 

structure jl ^ <^ jl jj*-a £ <Jj <U£ ^La^ VI J-iaaVI Rebar and Joint detail • 

detailing 
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BIM &SAFTY 



2D Site Safety Plans vs. 30 Site Safety Plans 



2D View 



3D View 




JjjjI 26 cs^ JLmJI ? jj i-jLkk . 201 1 f^- J-«^ ^j-" ^ JLuJI 4'609 Jj£ ' J**JI tiiUL-a^.) tAl lis j 
(J ale J£ , Jjj-Jl j jxj J-«il 1 ■ --^ ui 13 S^^J ' ^U- 0 ' LS^ f J^" ' J-«JI »Jjjj <_>"4 _>"> '-4)* '2012 




W BIM J - 1 ^' ■■■>.■ (jUVl jjs jj o^aj LJy£ 
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jlaa 11 Alkla ,j J-aUJI J (j-a Jill llgl 

4D h:f'j' j -Sjj^VI iisLLmJI Jaii jl jLoj BIMJ' o' ^ 

I 4-a!^jji iaki. J-lHui^]! (BIM) (j?^ J- 4 ^' ur^ l3^' ^r.l'^l liljjJjjj Sjb] 

D/BIM.3 £S J-° iakk ^jfil 



http://www.nyc.gov/html/dob/downloads/pdf/site safety plans-BIM advantage.pdf 



AUTOMATION IN 
CONSTRUCTION 
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Bim and Supply chain 



j LjLajiuiJI j 4JauuVI J Jl J JjsxJI <U^luijaL! ^Uaj ; <LuiluJ AIa^jj jjSaj La jlSupplv Chain 

(jjjijlli ^LkJ jlj^ill c-l^>ii]l 4jj ■"" (j-a I Aj jclLail ( _ r alaLa]l ^jUiliJI (J^uili ( ; Supply chain) JlA»VI Aluilui 



c>l jill j (j^issll j ikiijVI J£] s jhVI j Lokkjl l j 1980 £ J^ 1 ^Ua^aJ l ^Supply Chain Management 
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? Supply chain <JI J-e BIMJI <J$--j 



w fl""'" <_^La bJfi jxj , ' Hill » jkk £jj ' 4_aJliJl a jkaJI lj jju dkaj , 3 aUxtlt AjULII ^ i*Sj) jkk tiJjjj BIMjt 
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^Jill (jc- lLiAslJJ l£j^al 

2011 ^ o^m^I 



tliLajla-a -L^-laj Sji j CAai aljjll j 4 i a ^ SI j Ua.jljj£jll j ^LtJIj tJL>lill ^ 4jjaj]l AaaAI LaLjjl ^'jW LW" 1 ^' j^J 

(BM).^I 

I j"';"'J j ^JJ-al Ajjajll AauJI (jc JJjii <5UaJ '(ASCE) QjJ' ^ jj... ^3 *U 4 J "V I **J* "T ^ (j^ . ^JJ- 11 ' (JJJJJ 

(J_aJ ^jjjjoJI Sljlia ^ jjlill Jja-a (_>"J J-aVI (jl Lilliial -^-"^ 4 a I a J (jaj" !j»i*-ll AAaAl (Jj^ A-jLu -lau (jji ■ QJ eLa. 

STEM .c^VW- ^ Ap* fit* 1 OO'OOO ^1 ^ ^ 

(jc t" jLJI Sjbl ^BIM ftj^l "4*lj j' tfi^i L$'^ JJ-^W '-ijJC'l 'cs^J^' J^aml\j jISjjVI t> 4-J J!>Lk 

(j^pa all (jllall -j a 1 oJ (J^aaJ (j^aJ (jjjJI elilal J^J O 2, . . . l5^J^ t-J^ (j^"" ^-^JJ ia^yl ( _ S JJ l£jAai (j^i ej>a. 
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.tjj^-oll J (. iSSll S-UJ- 2 ^ "M^JIj tAiikill 45Lkll (jlc ajlS J ■ -'31 

' ■ — "'^ j 1-^-1 (Jjl^ J & " ''''"^ .' Ailjjd jA j. '.'T'**- 1 L« 
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CAD Standard 

& I jjliia J jiiall a^JI tiaJLL j t ajjjc a! Guidelines&BIM Standards ^-jj V u^' cr*^ t -r u ^ 

l^i, jUludjl aaAslW Guidelines&BIM Standards J ^ Si* j 




gJJ*!! (jla jll ^BIM (j-aU. jjl^J j 



COUNTRY 


INSTITUTION 


TYPE 


DOCUMENT 


DATE 


Finland 


Building SMART 
Finland 


Public 


Common BIM 
Requirements 


Mar 
2012 


Norway 


Statsbygg 


Public 


Statsbygg - BEVl 
Manual 1.21 


Oct 
2011 


UK 


AEC (UK) 
Committee 


Private 


AEC (UK) BIM 
Protocol v2.0 


Sep 
2012 
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COUNTRY 


TNSTTTTJTTON 

All kJlll U 1 


TYPF 


DOCTJMFNT 

MJ \J V_x KJ IVAAIil l A 


DATE 


UK 


The British 
Standards 

Institution 


Pri vatp 

1 1 1 V Cl IV-- 


PAS 1 192-2-2013 


Feb 
201 3 


A HQtfJlllfl 
/ \ Ll 3 11 ell lei 


Natsnpr* 

1 1 Clio L/C-V-- 


Pnhlic 

1 UUllt 


NATSPEC National 
RTM Guide 

D 1 i V 1 VJ LllVlVv 


Sep 
201 1 

LJ\J 1 1 

Sen 
2011 


Australia 


CRC for 

f^on stviirtion 

Innovation 


Public 


National rTiiirlplinps for" 

1 1 ClLlvJllcll V 1 Li 1 LJ L^ 1 1 1 1 \_- , 7 1 V / 1 

Digital Modeling 


Australia Si 

/ V IX J 11 till CI LX. 

NZ 


ANZRS 


Private 


ANZRS v.3 


2012 


USA 


NffiS 


Private 


NB IMS-US™ V2 


Mav 

ivici y 

2012 


USA 


Air Force 


Public 


BIM Requirements 


Anr 

-TV L/l 

2011 


USA 


Tricare 


Public 


DoD MHS Minimum 

L/V / 1VA1 IvJ 1VA1111111U111 

BIM Requirements 


Tun 

2011 


USA 


USACE 


Public 


BIM Requirements 


Anr 

2011 


USA 


Georgia GSFIC 


Public 


GSFIC BIM Guide 


Tn n 

J Ll 11 

2011 


USA 


Tnp^p-i-ol Aviation 

Administration 


Public 


Minimum RTM 

1V11111111L1111 1J11V1 

Requirements 


Feb 

1 

2012 


USA 


NY SCA 


Public 


RT1VF rTinrlplinps anrl 

LJ 1 i V 1 VJ UlUV/llll^'O clllvl 

Standards 


Jan 
2013 


USA 


SDCCD 


High- 
Ed 


BIM Standards for 
Arch. Eng. & Contr. 


Jan 
2013 


USA 


Georgia Tech 


High- 
Ed 


GT BIM Requirements 
for Arch. Eng. & Contr. 


Sep 
2011 


Spain 


FIDE 


Gov 


FIDE (Spanish) 


2011 


Singapore 


BCA/CORENET 


Gov 


Singapore BIM Guide 


May 
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COUNTRY 


INSTITUTION 


TYPE 


DOCUMENT 


DATE 








Version 1.0 


2012 


Hong Kong 


HKIBIM 


Private 


HKIBIM_Specification- 
Rev3-0 


Jun 
2011 


Denmark 


Digital 
Construction 


Gov 


ICT Demands 
(Danish) - English Intro 


2010 


USA 


GSA 


Gov 


BIM Guide Series 


2012 


USA 


Department of VA 


Gov 


The VA BEVI Guide 


A nr 

/ \ L/l 

2010 


USA 


NYC DDC 


Public 


DDC BIM Guidelines 


Tul 

J LI 1 

2012 


USA 


PA of NY Eng. 

Dept. 


Public 


EADBIM Standard 
Manual 


Sep 
2012 


USA 


City of San 
Antonio 


Public 


CoSABIM Standards 


Jul 
2011 


USA 


Ohio DAS 


Public 


Ohio BIM Protocol 


2010 


USA 


X \-- /\ CI i> X Cl\~. IXX IX wij 

Comission 


Public 


rTiiirlplinp^; — St an Harris 

(pp 48-72) 


Feb 
2008 


USA 


Wisconsin DOA 


Public 


RTM Gnirlplinps anH 

XJ XIV J. VJ LI 1 LJ ^ 1 1 1 1 r> CI 1 1 LJ 

Standards 


Tul 

J til 

2012 


USA 


MIT Dent of 

1VXX J. I_y ^ 1/ L . V/ 1 

Facilities 


Hieh- 
Ed 


MTT CAD and RTM 
Guidelines 


Anr 

/ \ L/l 

2012 


USA 


T A Pomniiinitv 

College 


Ed 


BIM Standards 


2009 


USA 


T ,A r^ommnnitv 

College 


Hieh- 
Ed 


DB BIM Standards 


Jun 
2010 


USA 


LA Community 
College 


High- 
Ed 


DBB BIM Standards 


Jun 
2011 


USA 


Penn State Univ. 


High- 
Ed 


BIM Project Execution 
Planning Guide v2. 1 


Jul 
2010 
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COUNTRY 


INSTITUTION 


TYPE 


DOCUMENT 


DATE 


USA 


Penn State Univ. 


High- 
Ed 


BIM Plannign Guide 
for Facility Owners 


Jul 
2012 


USA 


use 


High- 
Ed 


BIM Guidelines 1.6 


Jun 
2012 


USA 


AIA 


Private 


BIM Protocol Exhibit 


2008 


UK 


CIC 


Private 


The BIM Protocol 


Feb 
2013 


USA 


AGC 


Private 


Con tractor's Guide to 
BIM 2nd Ed ($75) 


Jan 
2009 


USA 


AGC 


Private 


f^nntTartrvr' ^ rTjiirlp to 

BIM 1st Ed 


Tul 

2006 


Norway 


Boligprodusentene 


Private 


BIM Manual 


Nov 
2011 


Netherlands 


RGD 


Gov 


RgdBIM Norm 
(Dutch) 


Feb 
2013 


USA 


Indiana University 


High- 
Ed 


IUBIM Guidelines and 
Standards 


Jul 
2012 
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:BIMJ lWjW 1 



Saleh A. Mubarak, Ph.D. 

Associate Professor 

Dept. of Civil & Architectural Engineering 
College of Engineering 
Qatar University 


















i£^)$* a ^^^^ (* 


TECHNICAL BIM SUPPORT at Saudi Binladin Group 
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£3.1 jJI 

□ DAEC (UK)BIM Standard for Autodesk Revit 
J AEC (UK)BIM Standard for Bentley Building 

□ AIA E202 Building Information Modeling Protocol Exhibit 

□ AutodeskBIM Deployment Plan: A Practical Framework for Implementing BIM 

□ BCABIM Submission Guideline for Architectural, Structural and MEP Disciplines 

J Brad Hardin,BIM and Construction Management: Proven Tools, Methods, and Workflows 
(2009) 

□ CICBIM Project Execution Plan Version 2.0 

U ConsensusDOCS LLC, ConsensusDOCS 301, Building Information Modeling (BIM) 
Addendum (2008) 

□ Finland Sanaatti Properties, BIM Requirements (2007) 

□ HKIBIM'sBIM Project Specification (2011) 

□ Indiana UniversityBIM Guidelines and Standards for Architects, Engineers, and Contractors 
(2009) 

□ LACCD Building Information Modeling Standards for Design-Bid-Build Projects Interim 
Version 2.0 (2009) 

□ LACCD Building Information Modeling Standards Version 3.0 (2010) 

U Pennsylvania State University, Building Information Modeling Execution Planning Guide 
(2010) 

J San Diego Community College DistrictBIM Standards for Architects, Engineers & 
Contractors (2010) 

J State of OhioBIM Protocol (2010) 

J US VABIM Guide vl.O (2010) 

Singapore_BIM_Guide_Version_l 

Bim Useer Day 
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